Electrochemical detection of celiac disease-related anti-tissue transglutaminase antibodies using thiol based surface chemistry.
Celiac disease is an autoimmune disorder that affects the gastrointestinal tract upon ingestion of gluten, which triggers the production of antibodies against gliadin and tissue transglutaminase, activating an inflammatory response and inducing tissue damage in the small intestine resulting in malabsorption. The measurement of these antibodies in an individual's blood can be used to screen for celiac disease and the criteria for definitive diagnosis is currently being revised to be based on serological analysis rather than biopsy. In the work reported here, an electrochemical immunosensor for the detection of human anti-tissue transglutaminase antibodies was developed, consisting of gold-based self-assembled monolayers of a carboxylic group terminated bipodal alkanethiol that is covalently linked to tissue transglutaminase, the antigen for the immunorecognition of circulating autoantibodies. The presence of the autoantibodies was recorded using horseradish peroxidase labeled anti-human antibodies, which provided an enzyme based electrochemical signal. Optimization and characterization of the surface of the sensor was carried out by electrochemical impedance spectroscopy and surface plasmon resonance. The immunosensor gave a stable quantitative response to different antibody concentrations after 30 min with a limit of detection of 390 ng/mL and an RSD of 9%, n=3. The developed immunosensor was tested with calibrator solutions as well as with real patients' samples, and the results compared to those obtained from Eurospital's Eu-tTG IgA and IgG ELISA kits, showing an excellent degree of correlation.